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Introduction
Traditional epidemiological studies estimate the prevalence of bipolar disorders to be approximately 1% of the population (Akiskal et al., 2000 and Akiskal, 2003) . Bipolar disorders are a leading public health concern that result in severe impairment, enormous health costs, and marked risk of premature death. Furthermore, bipolar disorders have a negative effect on psychosocial functioning resulting in increased interpersonal problems, legal issues, and homelessness (Judd et al., 2005) . Bipolar disorders are also associated with increased substance use/abuse and premature death, most often due to suicide (Perroud et al., 2011) . It is estimated that individuals with bipolar disorders have approximately double the mortality rate and a 10 times higher suicide rate in comparison to the general population (Ösby et al., 2001 ).
There appears to be a broader spectrum of bipolar psychopathology that is not captured by traditional categorical diagnoses. Recent research has provided support for understanding bipolar disorders across a continuum of bipolar spectrum psychopathology (Angst et al., 2003 , Ghaemi et al., 2002 and Walsh et al., 2012b . This spectrum of psychopathology incorporates subthreshold symptoms that can cause marked impairment in one‫׳‬s daily functioning. Current studies suggest that 4-5% of the general population may fall on this broader bipolar spectrum, which is markedly higher than traditional prevalence estimates (Akiskal et al., 2000) .
There have been two approaches to considering a broader spectrum of bipolar psychopathology. The first has involved expanding the number of categorical diagnoses set forth by the diagnostic nomenclature. For example, building on the DSM-IV-TR (American Psychiatric Association, 2000), Akiskal (2004) proposed the addition of bipolar II ½, bipolar III, and bipolar IV disorders. Bipolar II ½ is characterized by major depressive episodes superimposed on cyclothymic temperament, whereas bipolar III involves repeated major depressive episodes in addition to hypomania occurring solely in association with use of antidepressant medications or other somatic treatment. Lastly, bipolar IV is characterized by major depression superimposed on hyperthymic temperament. Note that other authors have suggested six or more variations of bipolar disorders (Akiskal and Pinto, 1999 and Klerman, 1987) . These formulations expand the diagnosis of bipolar disorders; however, they are limited in that they still employ a categorical model that may not adequately capture the full spectrum of bipolar psychopathology or its dimensional characteristics.
The second approach to capturing bipolar psychopathology has involved the use of dimensional traits or temperaments. Building upon the framework established by Kraeplin (1899 Kraeplin ( /1921 , Akiskal and Mallya (1987) operationalized four affective temperaments that range from subclinical expressions to severe clinical impairment. These include cyclothymic, irritable, dysthymic, and hyperthymic temperaments. In contrast to categorical bipolar disorders, affective temperaments are continuous, trait-like expressions of affect that are believed to underlie mood psychopathology (Akiskal et al., 2005a) . These temperaments tend to have an early onset, are enduring, and for some people are relatively non-impairing. However, affective temperaments also presumably convey risk for developing mood disorders.
Cyclothymic temperament is characterized by chronic cycling between high and low moods lasting a few days each (Akiskal et al., 2000) . This biphasic shift in mood is also accompanied by other cyclical patterns including over-confidence alternating with shaky self-esteem, heightened creativity with mental discord, and people-seeking with introversion/social avoidance. Irritable temperament involves being ill-tempered, impulsive, and reactive to aversive events with negative affect. Irritable temperament is often associated with cyclothymic temperament as the two share considerable conceptual and empirical overlap. Akiskal et al. (1979) also suggested overlap between borderline personality and irritable temperament, as both involve rapid shifts in mood and erratic behavior.
Dysthymic temperament is operationalized as being consistently gloomy, pessimistic, selfcritical, and derogatory of one‫׳‬s self, in conjunction with a preoccupation with failure and inadequacy in life. In addition, dysthymic temperament includes constant brooding and worrying, skepticism, and an overall indecisiveness (Akiskal et al., 2005a) . Kraeplin (1899 Kraeplin ( /1921 provided especially rich descriptions of patients with depressive temperament, describing them as "characterized by permanent gloomy emotional stress in all the experiences in life" (p. 119).
In contrast, hyperthymic temperament can involve adaptive characteristics including cheerfulness, increased energy, people-seeking, and interpersonal warmth. However, hyperthymic temperament also involves problematic features such as recklessness, overconfidence, over-involvement, along with grandiose thoughts and ideas (Akiskal et al., 2000) . These maladaptive characteristics can be detrimental to daily functioning and lead to marked impairment in interpersonal relationships, health, and professional well-being (Akiskal et al., 2005a) .
The Temperament Evaluation of Memphis, Pisa, Paris, and San Diego-Autoquestionnaire (TEMPS-A; Akiskal et al., 2005a ) is a self-report measure designed to assess affective temperaments. Specifically, it assesses affective, cognitive, social, circadian, emotional, and psychomotor features of affective temperaments (Akiskal et al., 2005b) . Akiskal et al. (2005a) examined the psychometric properties of the TEMPS-A in a clinical sample and reported testretest reliability ranging from .58 to .70 over a 6 to 12-month period. Additionally, Cronbach‫׳‬s alpha coefficients ranged from .76 to .88. Numerous studies have validated the TEMPS-A as a measure of affective temperaments in both clinical (Di Florio et al., 2010 , Evans et al., 2005 and Mendlowicz et al., 2005 and nonclinical settings (Borkowska et al., 2010 , Hinic et al., 2013 , Rózsa et al., 2008 and Signoretta et al., 2005 .
Recent studies have provided evidence of the association of affective temperaments with mood psychopathology and impairment. Nilsson et al. (2012) examined affective temperaments and functional impairment in a clinical sample of bipolar patients over 24 months. Cyclothymic temperament was significantly associated with overall functional impairment, including dysfunction in home management, leisure activities, and social activities. These findings support the notion that affective temperaments are relatively stable and can cause impairment throughout and not exclusively during mood episodes.
Recent cross-sectional research has also indicated that affective temperaments are associated with distinct patterns of psychopathology and impairment. Walsh et al. (2012a) examined affective temperaments in a non-clinically ascertained sample of young adults at risk for bipolar psychopathology. Cyclothymic, irritable, and hyperthymic temperaments were associated with DSM-IV-TR bipolar disorders and broader bipolar spectrum disorders along with hypomania and major depressive episodes. Contrastingly, dysthymic temperament was generally unassociated with psychopathology and impairment. Specifically, cyclothymic/irritable temperament was associated with more deleterious outcomes such as DSM-IV-TR bipolar disorders, broader bipolar spectrum disorders, and impaired functioning. Hyperthymic temperament was associated with broader bipolar spectrum disorders and hypomania, yet was positively associated with psychosocial functioning suggesting that it may possess some adaptive qualities. These results offer evidence for cyclothymic/irritable and hyperthymic temperaments conveying risk for bipolar spectrum psychopathology. However, to our knowledge there have not been any longitudinal studies examining risk for bipolar psychopathology in non-clinically identified samples.
Goals and hypotheses
The present study examined the association of affective temperaments with bipolar psychopathology and impairment in a three-year follow-up assessment of the sample initially reported in Walsh et al. (2012a) and Walsh et al. (2013) . This was the first study to our knowledge to examine longitudinal associations of hyperthymic, dysthymic, cyclothymic, and irritable temperaments with psychopathology and impairment in a non-clinically ascertained sample of young adults. Specifically, it was hypothesized that cyclothymic and irritable temperament would be associated with DSM-IV-TR bipolar disorders, bipolar spectrum disorders, unipolar depression, borderline personality disorder symptoms, impaired functioning, and substance use/abuse. Hyperthymic temperament was expected to be positively associated with DSM-IV-TR bipolar disorders, bipolar spectrum disorders, history of hypomania, and psychosocial functioning. Finally, dysthymic temperament was hypothesized to be positively associated with unipolar depression and impaired psychosocial functioning.
Methods

Participants
Initial assessment
All participants completed a cross-sectional assessment (see Walsh et al., 2012a) . Participants were recruited from approximately 1200 students enrolled in introductory psychology courses at the University of North Carolina at Greensboro (UNCG) who completed self-report questionnaires for course credit as part of a departmental mass-screening. A total of 191 students were invited to participate in a cross-sectional interview and experience sampling study. Specifically, all of the mass-screening participants who scored at least 1.5 SD above the mean on the Hypomanic Personality Scale (HPS; Eckblad and Chapman, 1986 ) and a comparable sample of participants who scored less than 1.5 SD above the mean were invited to participate. A total of 147 participants took part in the study. Two participants were dropped from the final study due to invalid questionnaire measures.
Three-year follow-up assessment All 145 participants who completed the initial assessment were invited to participate in the follow-up. One hundred twelve participants (77% of the original sample) were reassessed, including 76 women and 36 men; mean age=22.6 years, SD=2.6 years. The mean interval between assessments was 3.1 years (SD=0.5 years, range 1.7 to 4.8 years). The sample was 64% Caucasian, 18% African American, 5% Hispanic, 5% Asian/Pacific Islander, 4% other, and 5% unspecified. There were no significant differences between the total, follow-up, and nonfollowed samples with respect to affective temperament scores, bipolar spectrum disorders, psychosocial functioning, or demographic characteristics as measured at the initial assessment (see Table 1 ). Note that all participants provided informed consent. The study was approved by the UNCG Institutional Review Board and conformed to the Helsinki Declaration as revised in 1989. Participants were paid for their participation. Table 1 . Comparisons of ratings and demographic information from the initial assessment, for the total, followed-up, and non-followed samples.
Materials and procedures
Measures at the initial assessment Mass-screening participants completed a demographic questionnaire, the HPS, as well as additional questionnaires not included in the present study. The HPS consists of 48 true-false items that assess mild, trait-like manic functioning that identify risk for bipolar disorder.
All participants completed a structured interview (see Walsh et al., 2012a) that assessed DSM-IV-TR mood disorders, broader bipolar spectrum psychopathology, borderline personality traits, alcohol and drug use/abuse, family history of psychopathology, and past history of treatment for psychopathology. Participants completed self-report questionnaires, including the 50-item research version of the TEMPS-A and took part in a week-long experience sampling methodology (ESM) assessment (see Walsh et al., 2013) .
Measures at the follow-up assessment
Reassessed participants completed a structured interview comparable to the one administered at the initial assessment. The Structured Clinical Interview for DSM-IV (SCID-I; First et al., 1995) assessed past and current DSM-IV-TR mood disorders. Broad bipolar spectrum disorders were diagnosed using the criteria reported in Akiskal (2004) . The SCID-I interview was appropriate for determining diagnoses of bipolar II ½ (history of depression superimposed on cyclothymic temperament) and III (history of depression and antidepressant-induced hypomania). Using criteria in Akiskal (2004) , participants were interviewed for hyperthymic temperament to determine diagnoses of bipolar IV (history of depression superimposed on hyperthymic temperament). Substance use disorders were assessed using the SCID-I and the scoring system reported in Kwapil (1996) to provide quantitative ratings of substance use/abuse. Borderline personality traits were assessed using the International Personality Disorder Examination (IPDE; Loranger et al., 1994) . The global assessment of functioning (GAF; American Psychiatric Association, 2000) was used to measure current functioning. A brief measure of grandiosity was also included in the interview in which participants used a 6-point Likert scale to rate the likelihood that they would be featured on the cover of a magazine or become famous, whether they believed themselves to be odd or different compared to their peers, as well as their levels of creativity and ambition. Participants were also asked whether they regarded themselves as a leader or a follower. Interviews were conducted by a licensed clinical psychologist, an advanced graduate student in clinical psychology, and an advanced undergraduate psychology researcher. All interviews were tape-recorded and lasted approximately 1-2 h. Note that a majority of the interviews (84%) were completed in person. However, 16% of the interviews were completed via telephone or Skype.
In addition to completing the structured interview, participants completed two brief self-report questionnaires. To further examine the association of affective temperaments with impulsivity, participants completed the Impulse-Nonconformity Scale (INS; Chapman et al., 1984) , a 51 item true-false self-report questionnaire that measures stable traits such as lack of empathy, lack of respect for social norms, and lack of concern for others‫׳‬ rights and feelings, and the UPPS Impulsivity Scale (Whiteside et al., 2005) , a 46 item self-report questionnaire that measures four facets of impulsive behavior: negative urgency (reckless behavior during a state of negative affect), lack of premeditation (little consideration for consequence of actions), lack of perseverance (inability to stay focused on current activity), and sensation seeking (pleasure in new activities despite potential risk).
Results
Binary logistic regressions were computed to examine the association of affective temperaments with dichotomous measures (e.g. diagnoses of psychopathology). Linear regressions were computed to examine the relation of affective temperaments with continuous measures of psychopathology and impairment. Consistent with Walsh et al. (2012a) , cyclothymic and irritable temperaments scores were combined into a single temperament index score. In each analysis, the three affective temperaments (hyperthymic, dysthymic, and cyclothymic/irritable) were entered into the regression analyses simultaneously so that the unique effects of each temperament were assessed (over-and-above the effects of the other temperaments).
A total of 29 (26%) of the 112 reassessed participants met criteria for a bipolar spectrum disorder at the follow-up. Twelve participants (11%) qualified for a DSM-IV-TR bipolar disorder and 17 qualified for a non-DSM bipolar disorder. The 12 participants who met criteria for DSM-IV-TR bipolar disorders included two with bipolar I disorder, seven with bipolar II disorder, and three with bipolar NOS disorder. All participants classified as bipolar NOS exhibited current hyperthymic temperament and history of hypomania. Among the 17 participants diagnosed with non-DSM bipolar disorders at the follow-up, 12 qualified for bipolar IV disorder and five qualified for "other bipolar spectrum disorder." The five participants classified as "other bipolar spectrum disorder" included two participants with current hyperthymic temperament and history of subthreshold depression, one participant with history of major depression and subthreshold hypomania, one participant with past hypomania and hyperthymic temperament, and one participant with past hypomania. Note that 13 participants without bipolar diagnoses at the initial assessment transitioned into disorders during the follow-up period (14% of the originally undiagnosed sample). Table 2 presents the prediction of mood psychopathology and substance use/abuse by affective temperament scores at the follow-up assessment. Cyclothymic/irritable temperament predicted DSM-IV-TR bipolar disorders, broad bipolar spectrum disorders, hypomanic episodes or hyperthymic temperament, and major depressive episodes, but not unipolar major depressive disorder. Cyclothymic/irritable temperament also predicted new cases of broader bipolar spectrum disorders that developed since the initial assessment (OR=2.99, CI=1.20-7.46, p<.05), but not new cases of DSM-IV-TR bipolar disorders (OR=.532, CI=.08-3.45). Fig. 1 displays the percentage of DSM-IV-TR bipolar disorders and broad bipolar spectrum disorders at the followup assessment by quartiles of cyclothymic/irritable temperament scores at the initial assessment. Cyclothymic/irritable temperament also predicted diagnoses of substance use disorders. Hyperthymic temperament predicted bipolar spectrum disorders and episodes of hypomania or hyperthymic temperament at the follow-up in the total sample; however, it did not predict DSM-IV-TR bipolar disorders. Hyperthymic temperament predicted new cases of broader bipolar spectrum disorders at the follow-up assessment (OR=1.52, CI=1.09-2.13, p<.05), but not new cases of DSM-IV-TR bipolar disorders (OR=1.39, CI=.83-2.32). Additionally, hyperthymic temperament predicted a decreased likelihood of unipolar major depressive disorder, suggesting that high hyperthymic temperament was specifically associated with bipolar, but not unipolar, mood psychopathology. Surprisingly, dysthymic temperament was not significantly associated with any diagnoses. Table 3 presents the associations of affective temperaments with measures of psychopathology and impairment. Cyclothymic/irritable temperament significantly predicted interview ratings of hyperthymic temperament, impaired psychosocial functioning, and borderline personality traits. Cyclothymic/irritable temperament was also positively associated with measures of impulsivity, including impulsive-nonconformity, negative urgency, lack of premeditation, and lack of perseverance. Additionally, cyclothymic/irritable temperament was associated with heaviest alcohol use and impairment, as well as current and heaviest drug use. Overall, cyclothymic/irritable temperament had the strongest association with pathological outcomes, specifically bipolar psychopathology. Table 3 . Linear regressions of the TEMPS-A predicting continuous measures of psychopathology and impairment.
As hypothesized, hyperthymic temperament predicted interview ratings of hyperthymic temperament and all measures of grandiosity. As expected, only lack of premeditation and sensation seeking were significantly associated with hyperthymic temperament. Hyperthymic temperament was positively associated with lifetime heaviest alcohol use as well as current and heaviest impairment. Dysthymic temperament was only associated with current drug use and the leadership measure of grandiosity in a negative direction.
In response to a reviewer‫׳‬s recommendation, we examined whether the interaction of cyclothymic/irritable and dysthymic temperament accounted for variance in mood psychopathology, over-and-above the main effects. However, the interaction term was not significant in the prediction of DSM bipolar disorders, broad bipolar spectrum disorders, major depressive episodes, or major depressive disorders.
Discussion
The present study examined the construct validity of affective temperaments, as assessed by the TEMPS-A, with respect to longitudinal prediction of mood psychopathology. Few studies have examined the relationship between affective temperaments and bipolar psychopathology in nonclinically ascertained samples and this is the first study to our knowledge to assess the predictive validity of affective temperaments. The present study aimed to fill the gap in the literature by examining the extent to which affective temperaments predicted bipolar spectrum psychopathology and impairment in a three-year longitudinal sample of young adults at-risk for bipolar disorders.
Consistent with previous literature (Di Florio et al., 2010 and Evans et al., 2005) , cyclothymic/irritable temperament predicted DSM-IV-TR bipolar disorders, broader bipolar spectrum disorders, major depressive episodes, and hypomania over the three-year follow-up. Cyclothymic/irritable temperament did not predict unipolar major depressive disorder consistent with the notion that cyclothymic/irritable temperament is uniquely associated with risk for bipolar, not unipolar, mood psychopathology. Cyclothymic/irritable temperament also predicted new cases of broader bipolar spectrum disorders, but not DSM-IV-TR bipolar disorders, suggesting that affective temperaments could serve as a way to better identify those who experience subthreshold symptoms and are at risk for developing clinical bipolar disorders.
Cyclothymic/irritable temperament also predicted impaired psychosocial functioning, borderline personality traits, and impulsivity and was associated with an overall pattern of impairment and psychopathology relative to the other temperaments. Akiskal‫׳‬s (2004) model of bipolar spectrum psychopathology better captures these individuals who may not only be at risk for developing full-blown disorders, but also experiencing significant impairment. This broader diagnostic model may be useful as an alternative to more stringent diagnostic criteria to more efficiently identify those experiencing subthreshold mood symptoms and impairment.
Among the affective temperaments, cyclothymic/irritable temperament conveyed the greatest risk for psychopathology and impairment. It was uniformly associated with symptoms, disorders, and impairment, whereas hyperthymic temperament (consistent with its original formulation) captured both adaptive and maladaptive characteristics. Hyperthymic temperament significantly predicted broader bipolar spectrum disorders, and history of hypomania or interview-rated hyperthymic temperament. Consistent with previous research (Evans et al., 2005 and Mendlowicz et al., 2005; Nowakowska et al., 2005) , it was not associated with more severe outcomes such as DSM-IV-TR bipolar disorders and mood disorders. Strikingly, hyperthymic temperament was associated with a decreased likelihood of DSM-IV-TR depressive disorder, suggesting that the temperament serves as a measure of risk for bipolar spectrum psychopathology, not simply broad risk for mood disorders. As hypothesized, hyperthymic temperament significantly predicted interview ratings of hyperthymic temperament characteristics, grandiose traits, along with measures of impulsivity. Hyperthymic temperament significantly predicted all measures of grandiosity, which is consistent with the adaptive qualities of confidence and optimism imbedded within the temperament, as well as the grandiose characteristics of the temperament. Similar results were reported in Iasevoli et al. (2013) who found that hyperthymic temperament acted as a protective factor against symptoms of depression in a clinically ascertained sample of mood disorder patients. Though hyperthymic temperament includes some maladaptive characteristics (e.g., risk-taking, over-involvement), the results of the present study suggest hyperthymic temperament may provide resilience against functional impairment and clinical mood psychopathology-although continued longitudinal assessment is needed to determine if this continues across time.
Differential patterns emerged in terms of the four facets of impulsivity in relation to cyclothymic/irritable temperament and hyperthymic temperament. Specifically, cyclothymic/irritable temperament was significantly associated with negative urgency and lack of perseverance, and modestly associated with lack of premeditation, and was unassociated with sensation seeking. Negative urgency, which is strongly associated with neuroticism, involves impulsive behaviors in response to negative affect. The chronic shifts in moods characteristic of cyclothymic/irritable temperament impede individuals from focusing on tasks at hand and contribute to reckless behavior that occurs in reaction to negative arousal. Hyperthymic temperament was positively associated with sensation seeking and lack of premeditation, and was unassociated with negative urgency or lack of perseverance. In comparison to impulsivity experienced in cyclothymic/irritable temperament, hyperthymic temperament captures the thrill seeking component of impulsivity and is generally unassociated with negative affect. These specific facets of impulsivity reflect upon the reckless and over-confident nature of hyperthymic temperament that can lead to maladaptive outcomes.
Contrary to hypotheses, dysthymic temperament was not associated with any measures of psychopathology or impairment-including measures of clinical depression. Furthermore, the interaction of dysthymic and cyclothymic/irritable temperament did not predict mood disorders. Dysthymic temperament significantly predicted the leadership measure of grandiosity (in an inverse direction) consistent with the non-assertive and self-critical qualities of the temperament. The null results for dysthymic temperament are consistent with the lack of cross-sectional findings for this scale in this sample; however, it may be that the duration of the study has been too short to observe the effects of dysthymic temperament. The present non-significant results, along with Walsh et al. (2012a) findings, are contrary to Akiskal‫׳‬s (2004) original formulation. This raises some concern with respect to the validity of Akiskal‫׳‬s model or specifically the extent to which the dysthymic temperament subscale of the TEMPS-A adequately measures the construct it purports to measure. There is some reason to suspect the latter. The dysthymic subscale is the shortest of the four temperament scales and has the poorest reliability. Furthermore, the items do not seem to comprehensively cover the domain (provide content validity) as well as the other temperament subscales. Note that we have used the 50-item research version of the TEMPS-A and findings for dysthymic temperament may be found with the 100-item clinical version. Refinement of the subscale may be needed to make a clearer determination of the validity of this temperament.
In addition to the limits mentioned above with regard to dysthymic temperament, there are several other limitations of note. The TEMPS-A was only administered at the cross-sectional assessment and we did not examine stability of these ratings across the two assessments. However, previous research (Akiskal et al., 2005a) has established the test-retest reliability of the measure and the focus of our study was on the predictive validity of affective temperaments, not the reliability of the scale. A comprehensive assessment of family history of psychopathology and mental health treatment was not collected in the present study. Detailed information regarding mental health treatment could offer greater understanding of the costs and impairment associated with bipolar disorders. The study focused on impairment and psychopathologytherefore, we did not obtain detailed information about adaptive expressions of affective temperaments (especially hyperthymic temperament). Distinguishing between adaptive and maladaptive expression of hyperthymic temperament could provide important information regarding risk and resilience factors. Additionally, the sample used in the present study is still relatively young and has not yet reached the peak age of onset for the development of clinical disorders. Further follow-up could provide a more comprehensive look into the development and progression of mood psychopathology over a longer time interval.
Overall, the present study provides support for the construct of affective temperaments, as measured by the TEMPS-A, and their relationship to bipolar psychopathology. Additionally, the present research was unique in that it assessed the predictive validity of affective temperaments with respect to mood psychopathology and impairment at a three-year longitudinal follow-up assessment. To our knowledge, this is the first study of its kind. Future study of affective temperaments could enhance understanding of the development of bipolar disorders and aid in the identification of those at risk for bipolar psychopathology.
